A 27-year-old man presented to the emergency room with a 1-month history of progressive neck pain and left upperextremity weakness. He had no history of antecedent trauma. He also reported numbness over the left index finger and left thumb and radiating neck pain into the left forearm and index finger. He had no difficulties with balance or tripping and no problems with fine motor tasks. He had no medical conditions and never had surgery. He did not smoke and he worked in a supermarket. His family history was notable for melanoma on his maternal side.
Imaging Interpretation
An AP view (Fig. 1A) of the cervical spine showed loss of height of the C6 vertebral body, and the lateral view ( Fig. 1B) showed a pathologic fracture of C6. The intervertebral disc spaces were intact. On T2-weighted sagittal MRI ( Fig. 2A) , there was a C6 pathologic fracture with widening of the C6 vertebral body in the AP dimension, with greater than 60% loss of height centrally. There was 4-mm retropulsion of C6 into the central canal resulting in severe central stenosis and cord compression without intramedullary T2 hyperintensity. There was increased T2 signal of the C6 vertebral body, the left pedicle, articular facet, both lateral columns, and into the bone forming the bilateral transverse foramen to surround the vertebral arteries. There was extradural extension of soft tissue around the C6 vertebral body into the anterior perivertebral space. On short tau inversion recovery MRI ( Fig. 2B ), there was high T2 signal within C6 and the adjacent C5-C6 and C6-C7 disc spaces. To help establish the diagnosis, the patient underwent a percutaneous CT-guided biopsy of the C6 vertebral body preoperatively and the specimens were evaluated histologically ( Fig. 3 ).
Differential Diagnosis

Giant cell tumor Aneurysmal bone cyst Langerhans cell histiocytosis Ewing's sarcoma Chordoma Bacterial infection
Histology Interpretation
On microscopic evaluation, sections of the C6 vertebral body showed focal osteonecrosis with associated marrow fibrosis and scattered osteoclastlike giant cells ( Fig. 3A) . A sheet and clusterlike proliferation of Langerhans cells (LCs) also was identified ( Fig. 3A ). An inflammatory cell infiltrate that primarily consisted of eosinophils accompanied the LCs. Other inflammatory cells were present, including neutrophils, plasma cells, and lymphocytes (Fig. 3A) . The LCs were strongly immunoreactive with vimentin ( Fig. 3B ) and CD1a ( Fig. 3C ).
Based on the history, physical examination, laboratory studies, imaging studies, and histologic picture, what is the diagnosis and how should the patient be treated?
Diagnosis
Langerhans cell histiocytosis (LCH) leading to pathologic C6 vertebral burst fracture
Discussion and Treatment
Based on the results of the imaging and biopsy, our patient was diagnosed with LCH. A common radiographic characteristic of LCH is vertebra plana, or flattening of the vertebral body [2, 7, 10, 11, 24] , although this imaging appearance is not unique to LCH. This is caused by the proliferation of histiocytes and subsequent destruction of the vertebral body [2, 7, 10, 11, 24] . The diagnosis of LCH was confirmed by immunohistochemistry. LCs are diffusely reactive with S100 protein [1] and CD1a [19] . The definitive diagnosis for LCH is determined with histologic analysis since other conditions can mimic the imaging and clinical presentations.
Giant cell tumors (GCTs) of the spine usually are localized to the sacrum and are rare in the cervical spine [24] . GCTs are benign yet aggressive lesions with a high recurrence rate after resection [4, 12, 17, 24] . On histologic analysis, sheets of giant cells are seen [17] , in contrast to the occasional giant cells present in our patient's histologic analysis. Aneurysmal bone cysts (ABCs) of the spine can be solitary or secondary to other tumors such as GCTs and osteoblastomas. ABCs occur in younger patients (first to third decade) similar to our patient [24] . ABCs of the spine frequently are encountered in the posterior elements, but involvement of the vertebral body has been reported [5, 18, 20] . On MRI, one of the common findings of ABCs is fluid-fluid levels and these were absent from our patient's MRI [24] . Histologically, the lesion consists of hemorrhagic cystic spaces separated by fibrous septae and sometimes by bone. Ewing's sarcoma is found in the mobile spine in 5% of cases [3, 16, 25] . On radiographs, Ewing's sarcoma can present with vertebra plana similar to LCH. Histologically though, Ewing's sarcoma has the characteristic sheet of small round blue cells. Chromosomal translocations also are characteristic of Ewing's sarcoma. Cervical chordomas are rare accounting for only 5% of all chordoma cases [28] . Histologically, chordomas have groups of cells with characteristic physaliferous or bubbly cytoplasm [27] . The biomarker brachyury has been noted to have 98% sensitivity and 100% specificity for the detection of chordomas [22] . Although there was a slight elevation of the white blood count and inflammatory factors, the diagnosis in our patient was not a bacterial infection because of the involvement of the vertebral body only rather than concurrent involvement of the disc space as seen in infections. Infections of the cervical spine are relatively rare accounting for 10% of spine infections [9, 26] . Histologic analysis of infections also would show a predominance of polymorphonuclear cells in contrast to the sheets of LCs and some eosinophils seen in our patient. LCH (previously called eosinophilic granuloma) is a benign tumor commonly found in patients younger than 20 years. The reported incidence of LCH is one per 1.5 million [21] . In a series of 214 LCH cases, 6.5% were located in the spine [6] . A study of 30 children with localized LCH noted a 40% incidence of LCH in the spine [10] . Huang et al. [11] recently reported on 30 adults with LCH of the spine and found 21 (70%) of the lesions to be localized to the cervical spine. Bertram et al. [2] performed a meta-analysis of LCH of the cervical spine in 2002 and only found 53 cervical spine cases. The natural history of LCH of the spine is not well defined. In a series of 15 patients with LCH of the spine, two did not receive any type of intervention and at an average of 3 to 11 years followup, no recurrence were noted [14] . Four of seven pediatric patients with cervical LCH managed with observation and bracing were noted to have resolution of the LCH without recurrence [8] . Kamimura et al. reported on two pediatric patients with spine LCH with neurologic manifestations who were treated with immobilization [13] . These patients experienced subsequent improvement in neurologic function and no recurrence at 5 years followup [13] . A long-term followup of 23 pediatric patients with LCH found nonoperative treatment consisting of either chemotherapy, radiation, or observation to be curative in the majority of cases [10] . However, two of the 23 patients required surgical intervention owing to deformity associated with the LCH afflicted vertebral body. LCH is a clonal proliferation of LCs occurring as an isolated lesion or as part of a systemic process [29] . The LCs represent a cellular component of the dendritic cell system rather than tissue macrophages (histiocytes) and therefore the designation of Langerhans cell (eosinophilic) granulomatosis was suggested by Lieberman et al. [15] . Histologically, LCH is characterized by proliferation of LCs, which consist of large, ovoid, mononuclear cells, with a folded nucleus, centrally located basophilic nucleolus, and a moderate amount of eosinophilic cytoplasm. An inflammatory cell infiltrate primarily consisting of eosinophils, and scattered polymorphonuclear leukocytes, plasma cells, and lymphocytes, is present in the background. The diagnosis of LCH is confirmed by immunohistochemistry.
Treatment options for LCH include cervical orthoses and observation [10] , CT-guided corticosteroid injection [23] , and surgical treatment with and without postoperative radiation therapy [11] .
We elected to perform open treatment of the LCHaffected C6 vertebral body owing to the patient's presentation of motor weakness, radiculopathy, and sensory deficits. The soft tissue extension of the tumor was encountered in the prevertebral fascia (Fig. 4A) . A corpectomy of C6 (Fig. 4B ) was performed and a titanium cage system (Pyramesh 1 ; Medtronic, Memphis, TN, USA) was used for reconstruction ( Fig. 4C ). We harvested anterior cancellous iliac crest autograft for use in the cage followed by placing an anterior titanium plate bridging the corpectomy site (Aviator TM ; Stryker, Mahwah, NJ, USA). We elected to stabilize the posterior elements by performing an instrumented C5-C7 fusion. To prevent recurrence, 6 weeks after the operation, the patient was treated with conventional external-beam radiation consisting of a total dose of 2000 cGy. At last followup, 12 months after the operation, the patient denied pain and his left upper-extremity strength and sensation had returned to normal. Radiographs (Fig. 5 ) showed the instrumentation had maintained its position.
